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TOM TAT

Bai bdo gidi thiéu cac giai phap k¥ thuat trong hé théng diéu khién phan tan. Dic biét 1 van dé
san xuat xi mang theo cong nghé mdi rat dong bo va hién dai hién dang duwoc ap dung tai nha may xi
mang So6ng Gianh.

ABSTRACT

The article introduces the distributed control system and technical solution, especially the new,
synchornous and very moder technology of cement production at the Song Gianh Cement plant.

1. PAT VAN DE trong d6 c6 nha may xi mang Song Gianh tai

Quang Binh. Ciing c6 nhiéu bai bdo ndi vé

Bo mat ty dong hoa ¢ mién Trung dang
dan dan thay dbi timg ngay. Cung vdi sy phat
trién cua hai dau dat nudc, cac nha may xi
nghiép tai mién Trung dang tién hanh lip dat
va cai tao mdi, manh dan dwa vao dwa vao
nhitng thiét bi, cong nghé tién tién cua cac
nudc cong nghiép hién dai nhu: Canada, Nhat,
M§ va mot s6 nuée trong khdi EU. Dién hinh

nhiing cong ngh¢ xi mang vi day 1a mot trong
nhitng nghanh céng nghi€p miii nhon, ndé anh
huéng tryc tiép dén gia ca thi truong mot khi
thi truong xi mang bién dong. Hon nita véi dic
dlem phan bd trén dién tich rong va hé thong
truyen dong cong suat 16n dan dén viéc diéu
khién va khéng ché cac qua trinh qua do ciing
rat kho khin va phuc tap. Vi cong nghé tién
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Hinh 1: Téng quan toan bd day chuyén san xuat xi mang khép kin




tién, dong bo va hién dai, viéc ap dung cong
nghé méi nhat cho phép san xuét xi mang on
dinh véi chit luong cao, tuong lai s& mang lai
ning suat va hiéu qua kinh té 16n.

2. CONG NGHE SAN XUAT XI MANG
TAI NHA MAY XI MANG SONG
GIANH

San xuét xi ming theo phuwong phap kho,
hé thdng 16 quay, thap trao doi nhiét gom hai
nhanh (5 tdng cho mot nhanh). Budng phan
huy (calciner) d6t hoan toan bang than cam 4a
Hon Gai. Céng suat 1o quay 4000 tin
clanhker/ngdy. Xi ming dat tiéu chuan
PCB30xPBC40 (TCVN6260-1997) va PC50
(TCVN 2682-1999 ). Viéc ché tao thiét bi phu
hop vai diéu kién khi hau Viét Nam. Qua trinh
san xudt duoc ty dong hoa hoan toan. Thiét bi
dién cua 14 tram dién phan xuong, hé thong
ch1eu sang, thiét bi diéu chinh hé sd cong suat,
cac to may phat dién du phong, cap quang, hé
théng do va canh bao chay; hé thong diéu
khién t6i wu, hé théng diéu khién trung tam
CCR (Centrer Control Room), diéu khién cuc
bd LCR (local control room), hé thong quéan 1y
thong tin IMS, 1iy méu ty dong va thi nghiém,
cac phu kién dy phong, thay thé va cac dich vu
khac do hing ABB cung cip.

3.  HE THONG TU DONG DIEU KHIEN
VA GIAM SAT QUA TRINH
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Dé quan ly hé thong mot cach dong b,
tin cay, dap ung duoc thoi gian thuc thi hé
thong phai to chirc nhu thé nao vé van dé két
ndi, phan chia nhiém vy lam viéc va phai c6 do
du phong cao. Tat ca nhimng van dé nay doi hoi
phai c6 mot hé thong mo va da nhiém.

Toan bd qua trinh san xuat cia nha may
dugc thuc hién ty dong hoa & mirc do cao va
diéu khién tap trung CCR (Central Control
Room) dé kiém soat toan bo hoat dong ctia nha
may, ddng thoi cho phép diéu chinh kip thoi
cac thong so khi chét lugng ctia san pham thay
d6i hoc khi c6 sy ¢d bat thuong xay ra.

Hé DCS 1a hé diéu khién chia sé, tai mot
thoi diém dam nhan mot lugng 16n cac tac vu.
Pé thuc hién duge diéu nay toan by nha may
duogc trang bi 8 Server dugc chia lam 5 nhom.

3.1 H¢ thong diéu khién qua trinh

Trang bi hai Connectivity Server, ba
Aspcet Server. Tat ca hai nhoém nay duoc thiét
ké nhu mot hé thdng kép co cau trac dy phong
nong.

Tang trén cung la nim tram van hanh
0OS1, 0S2, 0S3, 0S4, OS5 (Operator Station)
dé diéu khién va giam sat cac cong doan sau:
Chtra va van chuyén nguyén liéu; dong nhit
bot liéu va cung cép cho 10 nung; 1am ngudi
clanhke, kho chira xuét clanhke va cac b phan
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Hinh 2: Hé théng DCS ciia mot phan nha may



dich vu; nghién X1 mang; nghién than; cac tram
dap da voi, da shake ;van chuyén va chtra phu
gia; déng bao, xuat xi ming bao va xi ming
r0i; cang nha may; cac tram dién cua toan nha
may. Hé théng thiét ké sao cho mdi tram véan
hanh (OS) ¢ thé kiém tra va giam sat tir 2
cong doan tr¢ 1€n.

Tétﬂcé duoc két ndi nhu mot mang LAN
theo chuan Ethernet (TCP/IP).

Cac tram PCS (Processor Control
Station) 1a cac PLC AC800M, mdt sb dugc lép
dat cac tram dién ciia nha may. Cac khu vuc
quan trong déu dugc trang bi PLC voi 2
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Hinh 3: Hé théng c6 du phong cho Connectivity Server & Aspect Server
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Hinh 4: Hé théng c6 du phong cho PLC AC800M

- Céac mdy in bao dong, canh bao, bao
cao, may hardcopy mau.

- Tram ki thuat ES (Engineer Station)
st dung cho viéc bién soan, luu
chuong trinh va dao tao ky thuat.

- Tram kiém tra hé théng (Test
System) ding dé kiém tra hé thong
dinh ky trong qua trinh bdo dudng
hodc nang cip.

Processor/CPU. Cac tram diéu khién qué trinh
nay duoc ndi véi tuyén cap dir liéu kép dé dua
vé hé théng hai Connectivity Server. Thong tin
giita cac server véi cac tram van hanh va diéu
khién qua trinh lién hé v6i nhau bang hé thng
cap quang kép loai soi thuy tinh theo chuan
Ethernet (TCP/IP). Mang nay goi la
Cleint/Server Network.



Céc tu phan tan RPC (Remote Periphery
Center) chira cac module phan tan S800-1/0, ta
didu khién dong co trung tim MCC (Motor
Control Center) chtra cac bd bién tan, cac ta
may cét... duoc lap dit tai cac phong dién cua
khu vuc san xuat. S6 I/O phu hop ting cum
thiét bi, ngoai ra con c6 20% du phong. Tat ca
déu dua vé cac CPU AC800M thong qua tuyén
cap quang theo chuan Profibus DP. Cac khu
vuc d& xay ra chay nd nhu khu vuc 16 nung,
tram nghién tat ca déu lam viéc theo chuin
Profibus PA. Tir AC800M két ndi véi cic
Server qua mang Ethernet (TCP/IP) con goi 1a
Cotrol Network.

Cotrol Network: La mang cuc bo (LAN),
viée toi uu hoa vé thoi gian duge thuc hién &
muc cao va dang tin cdy. Thoi gian clia cac
phan hdi co thé biét truée. Thiét bi cua mang
diéu khién va Server dugc két ndi qua mang
Control Network. Céac thiét bi nhu: céc
Controller, robots, variable, speed drives...

Chirc nang cua hai Connectivity Server
(Redandunt):

Connectivity Component: Cung cip cac
dich vy truy cap di liéu theo thoi gian thyc,
nhat ky van hanh, cac canh bao va sy kién tur
cac thiét bi luwu trir khac trong mang.

Connectivity Product: Chuc nang up-
load, hd tro cho viée thiét lap c4u hinh, cac d6
hoa co ban, déng géi dit liéu hd trg duong
truyén cho hé théng AC800M dén kho luu trit.

Server: Cung cip cac dich vu truy cip
dén cacc Cotroller theo thoi gian thuc. Trén
Connectivity chay céc dich vu: OPC/DA,
APC/AE, OPC/HAD va SysMsg.

Trong d6 goi phan mém OPC Server cho
AC800M/C 1a can thiét cho viéc doc cac dit
liéu, canh bao, su kién theo thoi gian thyuc tu
b6 diéu khién. Goi phan mém nay duoc cai dat
trong Connectivity Server. N6 bao gdm nhiing
thanh phan sau:

OPC Data Access Server: Co6 nhiém vu
chuyén dir liéu tir bo diéu khién 1ap trinh dén
Control Builder Software (phan mém lap trinh
va quan 1y cho hé théng AC800M) thong qua
g6i phan mém OPC Data Access 2.0 va 1.0A.

OPC Alarm and Event Server: C6 nhiém
vu tao ra luéng thong tin. Hau hét cac su kién
la duoc dinh nghia trude. Cac sy kién va canh
bao do trén cac clients do gbi phan mém Alarm
and Event 1.02 Standard hd tro.
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Hinh 5: Hé théng truyén théng qua OPC package

Qué trinh truyén thong d6i véi cip co
mirc wu tién thap hon. Chu ky vong quét ddi
v6i cac Controller phai thip hon 60%. Tt nhét
1a tr 30+40% thoi gian cuia chu ky vong quét.

Phan mém Control Builder (cho
AC800M/C), Graphics Builder (cho viéc giam
sat va didu khién qué trinh), AutoCAD (cho
Mechanical Aspect)...Tai Cac Server nay s€
thuc hién viéc phan chia quyén sir dung cho
cac WorkSpace, tao giao dién nguoi may HMI,
canh bao, db thi, bao cdo...Su lam viée cua cac
Server nay doi tinh dap tng thoi gian thyuc rat
cao.

Tinh thoi gian thyc 1a kha nang dap ung
kip thoi va chinh xac. Hé thong phai dap tmg
kip thoi véi cac su kién khong thé du bao
trudc va phai xtr Iy nhiéu sy kién xay ra cing
mot lac. Ngoai ra hé thong con du bao trudce
dugc thoi gian ti€u biéu cuia cac qua trinh phan
tmg. Dé lam dugc didu nay, hé thong cac
Server mang trong hé DCS phai c6 cic phan
mém thoi gian thuc tuong tmg. N6 c6 chirc
nang quan ly, phén chia qua trinh tinh toan cho
cac hé vi xtr 1y theo timg cdp tuy theo pham vi
chirc nang. Phan chia thoi gian dé thuc hién
xen ké nhiéu nhiém vu khac nhau theo mirc wu
tién va theo phuong phap lap lich...
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Hinh 6: M6 hinh 1am viéc ciia hé théng Aspect

3.2 H¢ thong diéu khién t6i wu chuyén
gialo :

Dé ting nang suét, chit lugng san pham,
t6i uu hoa ning lugng tiéu thy cua 16. Mot hé
thdng diéu khién téi wu chuyén gia 10 s& duoc
cung cip. Hé théng cho phép:

- Khoéng can thi¢p cua nguoi van hanh
nhd toi wu hoa cac di€u kién van
hanh dua trén cac thong so van hanh.

- Pam bao van hanh 10 6n dinh, dong
déu theo duong dic tinh nung nho
diéu khién luong nhién liéu cip cho
1o, tbc do, luu lugng cac quat lam
ngudi, nude lam ngudi nhu mot ham
lam ngudi cung cap cho 1o va chét
lugng cua clanhke. Nhitng nhiéu
loan xuét hién trong 10 s€ dugc phat
hién nhd cac bd sensor theo thoi
gian thyc ciing dua vao tinh toan dé
diéu khién 1o.

- Pé dam bao van hanh an toan theo
duong dic tinh nung bang viéc diéu
chinh cac théng s van hanh nhu
mot ham ti 1¢ cua O2 & CO trong 10
va trong calciner.

Hé théng diéu khién t6i wu chuyén gia
nghién li€u va nghién xi mang ciing dugc ap
dung tuong tu.

3.3. H¢ thdng giam sat nhiét d vo 10 va
nhiét d§ cia may nghién dwgc sir dung may
quét Scanner va hod ké quang hoc

Trong day chuyén san xut xi ming, chét
luong clan-ke quyét dinh chat luong cua xi
méng. Lo quay 1a thiét bi quan trong nhét, do
két ciu rat 16n vi vay viéc gidm sat nhiét do
ctia toan bo than 16 ciing rat phic tap, hon nita
than 10 duogc chia lam 3 zone véi nhiing chuc
nang khac nhau va nhiét d§ chénh 1éch nhau
nhiéu trong d6 zone giira c6 nhiét do khoang
1450°C. Mot may quét hong ngoai dugc sir
dung dé thu tia hong ngoai phat ra tir 1o va
thong tin dugc dua vé may tinh, s dung cac
phuong trinh truyén nhiét may tinh s& tinh
dugc nhiét do bén trong 10 véi sai sb khoang
1°C, d6 thi nhiét d¢ doc truc 16 dwgc thé hién
1én man hinh... Va dé diéu khién chét luong
cua clan-ke mgt may phan tich huynh quang
tia X duogc su dung, n6 do dugc n6ng do cua
10 nguyén t6 hoa hoc (Ca, Si, Al, Fe, Na, K, S,
Mg, Cl, P). Cung véi nhitng s6 liéu thu thap
dugc, may tinh dugc cai dat phan mém Expert
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Hinh 7: May quét nhiét d6 v6 10 Scanner TK30

Optimizer V4.0 Sever diéu chinh cac thong sb
cua 10 theo phuong trinh toan hoc cia qua
trinh cong nghé. Pong thoi cac tin hiéu d6
cling dugc thu thap va diéu khién kip thoi tram
nghién liéu dé cho chit luong xi ming la 6n
dinh nhat.

3.4. H¢ thdng quan ly thong tin IMS:

St dyng cho viéc quan ly nha may, 1ap
bao cao, ké hoach san xuat, ,nhat ki van hanh
thong qua IMS Server. H¢ thong cé chiic nang:

- Luu lai nhat ki van hanh cua
cac co cau chap hanh.

- Giam sat dugc gia tri, trang
thai cuia cac bién.

- V&40 thi clia cac bién co trang
thai lién tyc thay dbi.

- Diéu chinh lai kip thoi cac dix
li¢u khong ding.

- Kiém tra va chuin doan 13i cua
hé théng.

3.5. Mang TIVI cong nghi€p va mang
dién thoai cuc by:

Toan nha may dugc thong qua 10 camera
mau. Cac camera nay dugc trang bi hé thong
phong to, thu nho, quét dimg, quét ngang, diéu
chinh tiéu cy...Va lam sach bui, 1am mat. Tét
ca duge két ndi t6i hé thong truyén hinh cong
nghiép VIDEO CONTROL MATRIX. Tit ca

cac diém van hanh, khai thac nguyén liéu déu
thong qua hé thong dién thoai.
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Hinh 8: M6 hinh lam viéc cta IMS
Server

_ 3. 6. Phong thi nghi¢m va kiém dinh
chat lwgng:

Trang bi hé théng chup X-quang, siéu
am, t tinh...D€ kiém tra khuyét tat cua moi
han chiu ung suét cao, bé mat vet nut, khe hé,
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Hinh 9: Hé théng truyén hinh c6ng nghiép ciia nha may

cac tap chét trong vét liu. Viéc kiém dinh chat
lugng dua trén tiéu chuidn TVCN va theo cac
tiéu chuan duoc quéc té cong nhén nhu: IIS,
IN, BS, ASM, AFNOF.

May phan tich huynh quang tia X s& duoc
cung cép v6i 10 kénh do ¢b dinh cho 10
nguyén tb (Ca, Si, Al Fe, Na, K, S, Mg, Cl, P)
didu khién bang bo vi xir ly dugc trang bi
chuong trinh do kiém tra tinh trang cia hé
théng va duoc hién thi trén tram van hanh nho
POLAB Server. May tinh xu ly dir li¢u cua
may phan tich tia X s& duoc ndi voi cac may
tinh didu khién ciia hé théng thong qua cic
tuyén cap truyén dir liéu. Cac mau lidu, xi
ming...S& dugc tu dong dua vé phong kiém
dinh chat luong theo cac khoang thoi gian dinh
trude.

4. KET LUAN

Véi cong nhé tg dong mai, déng bo va
hién dai mong ring su nhimng ng dung twong
tu s& mang lai cho nén cong nghiép cua nudc
nha c6 nhiing c6 nhiing bude tién mém déo,
nang 1én tAm cao moi.

Véi mot day chuyén cong nghé phan
b6 trén dién tich rong doi hoi phai co rat
nhiéu bd phén diéu khién tham gia. Vay
lam nhu thé nao dé ngudi van hanh co thé
quan 1y hé thong mot cach dong bo, tin cay
nhat va phai dap ung duoc hé thoi gian
thuc. Tinh nang thoi gian thuc cua hé
théng diéu khién phan tan khong chi phu
thudc vao tinh nang thoi gian thuc cua
timg thanh phan trong hé thdng ma con
phu thudc vao su phdi hop hoat dong giita
cac thanh phan d6 (nghia 1a hé thong phai
dap tng dugc tinh bi dong, tinh nhanh
nhay, tinh dong thoi va tinh tién dinh).
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